Introduction
Today women entrepreneurs are hailed as an unstoppable force that will generate worldwide economic and social wellbeing. Female entrepreneurship is seen as a mechanism for social inclusion, empowerment, institutional change and local economic development (Calás et al., 2009) . As women's entrepreneurship gains momentum, fact shown by global reports such as the Global Entrepreneurship 2014 Women's Report which states that women have created 7% more business since 2012 and that the gender gap in entrepreneurial activity has decreased by 6%, scholars and public authorities are demonstrating an increased interest in gauging the impact that these new economic activities are having on the local and national economies.
Although there are differences between countries and regions, on average, female-led firms are consistently demonstrating a more innovative behavior than male-led firms. For example, in the developed world women entrepreneurs are either more prone to introduce innovative products and services to the market than men entrepreneurs, or exhibit similar rates of innovation (Vanderbrug, 2013) . However, in developing countries, there exists a gap in the level of market innovation of women entrepreneurs which, by most accounts, is due to a lack of access to basic resources necessary for innovation such as skilled workforce, financial resources and education (Ighomereho et al., 2013) .
These realities have spurred an interest from public policy makers and international organizations which have created special policies and programs meant to foster female entrepreneurs' innovative behavior. A recent example is the Global Coalition of Young Women Entrepreneurs, a global UN program launched in 2016 which will promote young women's innovation and entrepreneurship through partnerships with young women leaders, entrepreneurs, philanthropists, academic researchers, and businesses. At the level of the European Union, there is the EU Prize for Women Innovators which is awarded to female entrepreneurs who founded successful companies based on research supported by EU funding. There are also national level initiatives that are meant to increase the access to resources necessary for innovation for female entrepreneurs, such as the US InnovateHER Business Challenge which is designed to give funding to female led-firms with innovative products and services. However, there is still more room for improvement in terms of public and private support offered to female entrepreneurs. A recent report from the World Bank showed that the evidence of the impact of past programs meant to foster entrepreneurship and innovation among women is inconsistent (Cirera and Qasim, 2014) . Moreover, scholars have argued that the introduction of new and narrow targeted programs is not as efficient as the redesign of existing entrepreneurial support programs using a gender-inclusive paradigm (Watkins et al., 2015) .
In order for these changes to take shape, there needs to be a more prominent contribution of scholars studying the fields and entrepreneurship and innovation, which until now have looked at gender only as a marginal factor. Thus, this article presents a summary of the existent literature on female entrepreneurship and innovation and identifies the main trends and gaps. After that, we present our research on female entrepreneurship and innovation based on data from GEM's Adult Population Survey of 2012 and we conclude with several suggestions for the improvement of the studies of innovation in female-led businesses.
Women entrepreneurship and innovation
Currently there is an abundance of resources of information regarding female entrepreneurs and their businesses, entrepreneurship and innovation and also on the way in which innovation (especially social innovation) has improved the lives of women in general, but there are still gaps in our knowledge regarding the way in which these three domains intersect: entrepreneurship, innovation and gender (Filculescu and Cantaragiu, 2012) . Until now, the literature on women entrepreneurship has mostly focused on the barriers which impede women from starting and growing their businesses, placing an emphasis on survival rather than on growth through innovation. On the other hand, the interest in studying innovation has been significantly driven by the previous economic crisis which has turned the focus of scholars and public authorities to the way in which innovation increases competitiveness and ensures sustainability (Belghiti-Mahut et al., 2016) , but innovation studies have not been particularly interested in the actors who are involved in the innovation process (Fagerberg et al., 2005) . Thus, the innovator with his or her particularities have been rendered invisible in the innovation literature and as a result, the gender dimension has been marginalized as well, being taken into consideration mostly in terms of the inclusion/exclusion of women in research and development (Ranga and Etzkowitz, 2010) .
Innovation studies rarely discuss the ways in which women entrepreneurs. innovation habits differ from those of their male counterparts and most scholars agree that there is a stringent need for a better understanding of the challenges faced by women entrepreneurs if countries are going to take full advantage of the power of female entrepreneurship. The primary concern of the various studies that discuss innovation and female entrepreneurship is to compare the level of innovativeness between female and male-owned firms and then to see if the types of innovation differ. However, in terms of the level of innovation there is no clear pattern discernable from the results of the studies available until now, mostly because they have used various measures of innovation.
When innovation is measured using soft indicators such as the attitude of business owners towards innovative behaviors and innovation in general, women are found to be more supportive of new ideas, products, processes and creative methods, demonstrating a greater inclination towards experimentation and risk taking (Jensen, 2014; Runyan et al. 2006; Serviere-Munoz and Saran, 2012) and to consider innovation as an important strategic success factor in a higher degree than men (Zapalska, 1997) . In a study of social enterprises from several countries, Huysentruyt (2014) identified the same patterns of innovation in relation to the introduction of new or improved processes, services or products and expenditure for innovation even though women spent less on process innovation, but also found that women were more likely to plan to enter new markets and encourage radical innovation, most probably motivated by the need to respond to competitive pressures. In a study using the 5th wave of the Business Environment and Enterprise Performance Survey (BEEPS) conducted in 2012-2013 which included data on 5254 SMEs from 30 European and East Asia countries, Akulava (2015) identified a small, but positive effect of having a female owner on the propensity of the firm to implement a new product or service and to introduce a new business process or marketing strategy. Other studies found no difference between male and female business owners when taking into consideration the introduction of new products, new organizational structures and other forms of innovation (Kalleberg and Leicht, 2001) .
However, when innovation is measured using hard indicators such as patenting activity and research and development expenses, male-owned firms outperform female-owned firms. A study performed by Marvel and Lee (2011) on a sample of young Korean firms showed that male entrepreneurs submitted a higher number of intellectual property rights claims as a result of their innovative activities, and that male-owned firms allocated larger budgets for research and development and had larges human resources dedicated to R&D. This could be explained by the fact that women entrepreneurs regard the possibility of obtaining intellectual property rights as much more difficult than men entrepreneurs (Bobera and Leković, 2013) . These results mirror the situation encountered in the science and technology field in general, because here women are said to suffer from the Athena complex and the fact that their numbers decrease along the career stages is explained by the leaky pipeline effect which is portrayed as the decrease in the number of female scientists along the stages of a normal career, including commercialization of their research results (Polkowska, 2013) due to gender related barriers.
The fact that the research results vary so widely can be accounted for if we consider that gender, entrepreneurship and innovation are contextually embedded and that there are several factors such as social norms and institutional support which influence women entrepreneurship and innovation, hindering direct comparisons of research results (Ahl, 2006; Hughes et al., 2012) . These factors have only recently started to be included in the research design (Blake and Hanson, 2005) , but there are still only a couple of studies of women entrepreneurship and innovation which adopt a comparative strategy that also takes into account environmental factors. Moreover, Sullivan and Meek (2012) state that the literature on the gendering of innovation is too reliant on case studies of individual entrepreneurs rather than on large samples of firm owners and that this is not conducive to theory building and does not help decision makers in creating better public policies on innovation.
Research methodology

Research questions
The research presented here set out to test the following hypotheses which measured the level of country effect on the innovation behavior of female entrepreneurs: RH1: There are differences between female entrepreneurs generated by country effects in terms of the level of customer product innovation. RH2: There are differences between female entrepreneurs generated by country effects in terms of the level of industry product innovation.
RH3: There are differences between female entrepreneurs generated by country effects in terms of the level of operations innovation.
This set of hypotheses was based on the fact that the literature on women entrepreneurship has shown that contextual factors can have a higher influence on the way in which female entrepreneurship is enacted than individual level factors (Yousafzai et al., 2015) . Studies comparing women entrepreneurs in developed and developing countries have shown that there are differences in entrepreneurial behavior due to lack of market information, lack of external support systems, local social norms and lack of access to new technology (UNCTAD, 2015) . However, there are also studies which argue that the level of gender equality in a certain country does not have an effect on the level of women entrepreneurship (Sarfaraz et al., 2014) . Thus, it is generally accepted that contextual factors related to access to infrastructure, new technologies and a healthy business and social environment have a direct impact on the opportunities for innovation of women entrepreneurs, but there are still questions regarding the way in which other contextual factors such as social norms and policy support impact female entrepreneur's behavior when comparing countries with a similar level of economic development.
Data gathering
This research is based on the data contained in the GEM 2012 Adult Population Survey -Individual Level Data obtained from www.gemconsortium.org. This database has been used in the past by various researchers in order to study entrepreneurship in general (Castaño et al., 2015; Barazandeh et al., 2015; Mrożewski and Kratzer, 2016) , women entrepreneurship (e.g. Verheul et al., 2005; Minniti and Arenius, 2003) and even women entrepreneurship and innovation (Manasi et al., 2015; Jiarong and Shouming, 2016) as it allows for country-based comparisons.
In order to test our hypotheses, we chose a set of six countries displaying different levels of gender equality, support mechanisms for high growth female entrepreneurship and different levels of overall female entrepreneurship (see Table  1 ). These are all factors which have been previously discussed in the literature regarding female entrepreneurship and innovation. Gender equality has shown mixed results in what regards its influence on female entrepreneurship (Sarfaraz et al., 2014; Kobeisi, 2010) , whereas the support for high-growth female entrepreneurship has been deemed extremely important for the level of innovation of female-led businesses (Terjesen et al., 2015; Terjesen, 2016 ). We also included the level of female entrepreneurship in the country because female entrepreneurship has been shown to have a multiplying effect and to breed female entrepreneurship (Pérez-Pérez and Avilés-Hernández, 2016) and thus it could also have an impact on the level of innovation in female-led businesses. 
Data analysis
For this analysis, innovation was defined according to Baregheh et al. (2009 Baregheh et al. ( , p. 1334 as "the multi-stage process whereby organizations transform ideas into new/improved products, service or processes, in order to advance, compete and differentiate themselves successfully in their marketplace". Thus, the innovation behavior of firms was operationalized using three questions contained in the GEM Adult Population Survey of 2012:
 Operations innovation -"How long have the technologies or procedures required for this product of service been available?" (Likert scale -'less than a year', 'between one to five years', 'longer than five years');  Customer product innovation -"Do all, some, or none of your potential customers consider this product or service new and unfamiliar?" (Likert scale -'all', 'some', 'none will consider this new and unfamiliar');  Industry product innovation -"Right now, are there many, few, or no other businesses offering the same products or services to your potential customers?" (Likert scale -'many business competitors', 'few business competitors', 'no business competitors') These three variables measuring innovation behavior were also aggregated in order to obtain a general innovation level for each firm, using a simple averaging of the three indexes.
Research results
As the results showed that, in general, female and male entrepreneurs adopt the same innovation behavior, we further analyzed the way in which female entrepreneurs innovate by taking into account the country effect. In Table 2 , we present the results of the comparison between female start-up entrepreneurs across the six countries in terms of customer product innovation. The results of the one-way ANOVA comparison between countries showed that there is a significant difference between the countries in our sample so we continued with the post-hoc analysis using Tukey's test, assuming there is an equal variance between groups and the results are presented in Table 3 . In terms of customer product innovation, the post-hoc analysis identified the presence of differences between the sample of female start-up entrepreneurs in Turkey and the female start-up entrepreneurs from the United Kingdom, Latvia, and Ireland, and between the sample of female start-up entrepreneurs from Romania and the female start-up entrepreneurs from the United Kingdom and Latvia. On average, Turkish female start-up entrepreneurs reported lower levels of customer product innovation than similar entrepreneurs from United Kingdom, Latvia and Ireland, while Romanian female start-up entrepreneurs reported lower levels that their counterparts in United Kingdom and Latvia.
We also performed a country comparison for female start-up entrepreneurs in terms of the level of industry product innovation and the ANOVA test showed significant differences between the groups, as presented in Table 4 . The results of the post-hoc analysis presented in Table 5 show that Romanian female start-up entrepreneurs report lower levels of industry product innovation than their English counterparts and that the same is true for Turkish female start-up entrepreneurs. For the rest of the countries, all of the differences were not statistically significant. Moreover, in what regards the country effect on female startup entrepreneurs' operations innovation level, the statistical analysis showed no significant differences between countries (see Table 6 ), which means that the adoption rate of new technologies is similar for the women start-up entrepreneurs in the six countries included in our sample. Next we investigated the country differences for established female business owners, starting with the country effect on the level of customer product innovation. The results of the ANOVA test showed significant differences between countries, as shown in Table 7 . As the results of the one-way ANOVA comparison between countries showed that there is a significant difference between the countries in our sample, we continued with the post-hoc analysis using Tukey's test, assuming there is an equal variance between groups (see Table 8 ). The analysis showed significant differences between female established entrepreneurs from Turkey, on the one hand, and, on the other hand, female established entrepreneurs in four other countries: Latvia, Ireland, Greece and United Kingdom in what regards the level of customer product innovation: Turkish female established entrepreneurs reported, on average, lower levels of customer product innovation than their counterparts from Ireland, United Kingdom, Latvia and Greece. However, in terms of industry product innovation, there were no differences between countries as the ANOVA analysis results presented in Table 9 show. The last test was performed in order to see if there were differences in the level of operations innovation between the female-led business from the six countries included in the sample. The ANOVA test results (see Table 10 ) showed there were significant differences between the groups and thus we proceeded with the post-hoc analysis. The post-hoc analysis in Table 11 revealed that there were differences only between the level of technology adoption of female-led businesses from Romania and the female-led business in the rest of the five countries included in the sample: Romanian women established entrepreneurs consistently report using new technologies in their operations less than the other female established entrepreneurs.
By comparing the results obtained for both female start-up entrepreneurs' and established female business owners, we conclude that there is partial evidence to support our hypotheses as follows: RH1: There are differences between female entrepreneurs generated by country effects in terms of the level of customer product innovation.
The statistical tests showed there were differences between female established entrepreneurs in Turkey and their counterparts in the other five countries included in the sample and similar results were found also found for Turkish female start-up entrepreneurs, which, on average, reported lower levels of customer product innovation than similar entrepreneurs from United Kingdom, Latvia and Ireland. The analysis also showed that Romanian female start-up entrepreneurs reported lower levels of customer product innovation that their counterparts in United Kingdom and Latvia. Thus, there is evidence that there are significant differences between Turkey and Romania and the other countries, and thus we conclude that hypothesis RH1 is partially supported. RH2: There are differences between female entrepreneurs generated by country effects in terms of the level of industry product innovation.
The only difference between countries related to industry product innovation was found between female start-up entrepreneurs from United Kingdom, which, on average, reported more frequently the introduction of products that were also sold by few or no competitors than their counterparts from Romania and Turkey. Thus, the evidence supporting RH2 is weak and we accept it only partially. RH3: There are differences between female entrepreneurs generated by country effects in terms of the level of operations innovation.
The statistical tests have shown significant differences between Romanian female established entrepreneurs and their counterparts in all the other five countries, but when looking at the sample of female start-up entrepreneurs, we did not identify any significant differences, and thus conclude that there is only partial support for RH3.
Discussions and conclusions
Our analysis showed that there are consistent differences between the innovation behavior of female entrepreneurs from Turkey and Romania and the female entrepreneurs from the other countries included in the sample, United Kingdom, Ireland, Latvia and Greece. However, no clear patterns emerged in regards to the influence of the indicators we used in order to characterize the country's landscape in terms of female entrepreneurship: the percentage of female entrepreneurs, the public support for high-growth female entrepreneurship, and the gender and economic power equality indices.
Romanian female established entrepreneurs reported lower levels of operations innovation than their counterparts in all the other five countries. Moreover, Romanian female start-up entrepreneurs reported lower levels of customer product innovation and industry product innovation than their counterparts in United Kingdom, and lower levels of customer product innovation than Latvian female startup entrepreneurs. Out of the six countries included in the sample, Romania has a rather high percentage of female entrepreneurs, but the country offers less support for high-growth female entrepreneurs than the other countries except for Greece and Turkey and also registers lower levels of gender equality than all the other countries (for Turkey there is no available data).
Turkish female established entrepreneurs reported lower levels of customer product innovation than their counterparts from the other five countries included in the sample and similar results were found also found for Turkish female start-up entrepreneurs, which, on average, reported lower levels of customer product innovation than similar entrepreneurs from United Kingdom, Latvia and Ireland. Moreover, Turkish female start-up entrepreneurs reported lower levels of industry product innovation than their counterparts in United Kingdom. Turkey has a very low percentage of female entrepreneurs (15% in 2012) and it offers less support for highgrowth female entrepreneurship than the other countries.
Consequently, we can conclude that we have obtained partial confirmation of the fact that there are country-related factors which have an impact on the level and type of innovation behavior displayed by female led-businesses for the countries we included in our analysis, but that the indicators we used (percentage of female entrepreneurs, support for high-growth female entrepreneurship and gender equality) are not good predictors of the level of innovation encountered in women led-businesses. We also conclude that further research into the topic of innovation in female-led businesses should also try to incorporate more aspects related to the cultural environment which affect both women and men entrepreneurs such as fear of failure and the ability to recover from past mistakes, the public image of entrepreneurs and how the entrepreneurial role fits within the other roles played by men and women (Cantaragiu and Hadad, 2014) . Thus, further analysis is required in order to identify the support factors for female entrepreneurship and innovation, and, as our results showed, it appears that for a better understanding of these factors it is more appropriate to look at industry sectors separately rather than treating them as if they were homogeneous.
